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SOLRAD-11  ON-LINE  SYSTEM  (SOLOLS) 

APPLICATIONS  SOFTWARE  . . . INTERIM  SYSTEM 

I . INTRODUCTION 

The  NRL  applications  software  package  in  the  “interim* 
system  is  a multi-tasking  code  embodying  a single  task  overlay 
and  is  resident  on  a Data  General  NOVA  800  minicomputer.  The 
operating  tasks  are  a data  display  task,  QLOOK;  a data  base 
write  task,  UPDTDB;  a communications  driver  task,  NLINK2 ; and 
a message  processing  task,  PROCT.  All  tasks  other  than  QLOOK 
are  continuously  core  resident  during  operation.  QLOOK, 
because  of  its  size,  must  be  overlayed  with  only  a small  root 
program  continuously  core  resident. 

QLOOK  is  the  ma in  system  task  in  the  sense  that  it  pre- 
pares the  system  to  receive  the  other  tasks  and  then  activates 
them.  Once  a task  is  activated,  access  to  the  CPU  is  deter- 
mined by  the  RDOS  (real-time  disk  operating  system)  TASK 
SCHEDULER  according  to  priority.  Since  the  data  display  task 
is  of  lesser  urgency  than  the  real-time  data  base  update, 

QLOOK  lowers  its  priority  after  activating  the  other  tasks. 

The  RDOS  protocol  for  task  ACTIVATE,  ABORT,  READY  and  SUSPEND 
is  designed  to  make  most  efficient  use  of  the  CPU.  Providing 
adequate  access  to  the  CPU  for  each  task  is  largely  a design 
factor  for  the  code  designer.  ^ 

II.  DATA  DISPLAY  TASK  (QLOOK) 

The  data  display  task  is  described  in  the  flow  diagram 
shown  in  figure  1.  After  activation  of  the  other  tasks,  the 
root  program  embarks  upon  a loop  which  initiates  software 
overlays  as  requested  by  the  operator  at  the  control  console. 

In  the  event  that  there  are  no  TTY  messages  then  the  task 
waits  for  I/O  at  the  "read  TTY"  point  in  the  code.  In  a multi- 
tasking environment,  a task  awaiting  I/O  is  automatically 
suspended  and  the  CPU  is  assigned  to  other  operating  tasks. 
Operator  TTY  intervention  "READIES"  the  QLOOK  task  and  upon 
assignment  of  the  CPU,  the  data  output  task  is  executed. 

More  detailed  flow  diagrams  of  the  overlayed  applications 
software  are  given  in  figures  2 to  5.  These  flow  diagrams  are 
intended  to  give  an  accurate  sense  of  the  program  flow  without 
being  accurate  in  their  small  details.  The  major  programs  and 
subroutines  involved  in  each  of  these  functions  are  listed 
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alortg-side  the  flow  diagrams.  Additional  details  about  program 
operation  are  available  in  the  code  listings  which  are  copiously 
commented. 

The  four  display  programs  are  as  follows:  Status  Display, 
Listings  Display,  Plotter  Display  and  Data  Base  Describe. 

The  status  display  code  accepts  an  experiment  number  and 
an  observation  period  and  provides  a formatted  output  of  experi- 
ment status  for  every  page  of  telemetry  data  during  the  pre- 
scribed interval.  The  output  device  can  be  either  a CRT  display 
console  or  a line  printer. 

Similarly  the  Listings  display  code  provides  a formatted 
output  of  almost  all  of  the  data  collected  during  the  prescribed 
interval..  The  data  is  output,  for  the  most  part,  in  telemetry 
page  modules.  There  are  exceptions , however,  for  those  experi- 
ments, such  as  #9,  16,  17  and  25,  in  which  a complete  data  record 
spans  many  telemetry  pages.  In  such  cases  a data  output  module 
spans  a complete  experiment  record.  The  output  device  is  again 
either  a CRT  display  or  the  line  printer. 

The  Plotter  display  in  its  current  configuration  uses  the 
Calcomp  plotter  as  the  output  device.  The  plot  software  is  pres- 
ently incorporated  into  the  overlay  architecture  and  includes 
all  necessary  Calcomp  plot  subroutines.  The  actual  experiment 
plot  routines  are  largely  undone  with  the  exception  of  that  for 
experiments  #4,  5,  6,  12  and  13.  This  routine  was  written  to 
demonstrate  feasibility  of  the  overlay  structure  for  the  plot 
routine  and  also  because  this  group  of  experiments  was  of  most 
immediate  interest  to  users.  The  procedure  adopted  in  the  plot 
routine  for  experiment  #4,  5,  6,  12  and  13  was  to  plot  data  in 
page  size  increments.  A user  request  for  a plot  consisting  of 
one  hour  of  data  would  then  involve  30  disk  seeks  (each  page  of 
data  equals  2 minutes)  and  30  calls  to  the  plot  subroutine. 

The  data  describe  program  is  designed  to  permit  examination 
of  the  data  base  to  its  minutest  detail.  Data  is  output  in  page 
size  increments  upon  operator  request.  The  data  is  presented  as 
octal-magnitude  and  sign  for  each  word  or  in  the  actual  binary 
representation.  In  addition  to  the  data  base,  the  describe  pro- 
gram will  print  the  data  base  directory  in  an  15  format  upon 
operator  request. 

The  applications  software  overlay  is  organized  into  3 nodes. 
A node  is  a segment  of  the  overlay  disk  file  which  is  assigned  a 
given  area  of  core.  Overlays  within  the  node  are  shuttled  into 
and  out  of  the  assigned  core  space  as  directed  by  the  program. 
Appendix  A shows  a relocatable  loader  listing  detailing  the 
organization  of  the  overlay  file.  Node  0 of  this  file  contains 
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mainly  output  processing,  formatting  and  print  routines.  Node  1 
contains  mainly  data  retrieval  routines  and  node  2 contains  pri- 
marily the  display  executive  routines.  The  loader  listing  also 
provides  information  on  subroutine  and  program  sizes  as  well  as 
overlay  savefile  core  allocation. 

The  data  retrieval  routines  deposit  data  relevant  to  an  out- 
put request  into  three  arrays  the  LAR,  NAR  and  MAR  arrays.  The 
LAR  array  contains  general  information  which  is  useful  for  header 
formulation.  The  NAR  array  contains  experiment  status  infor- 
mation and  the  MAR  array  contains  data.  The  NAR  and  MAR  arrays 
are  specific  to  a particular  experiment.  All  three  arrays  are 
refilled  each  time  a new  telemetry  page  is  processed.  In  cases 
where  several  experiments  are  linked  in  a single  output  format, 
several  data  seeks  are  required,  each  with  a different  experiment 
number  specification. 

Data  retrieval  is  accomplished  according  to  time  and 
experiment  number.  A minute  tag,  appropriate  to  the  desired 
time,  is  furnished  IDBDAT  which  searches  the  data  base  directory 
for  the  desired  time  tag.  A'  tolerance  of  plus  or  minus  one 
minute  of  the  time  specified  is  allowed.  Each  time  seek  is 
conducted  independently  of  and  in  an  identical  manner  to  every 
other  seek.  If  a prescribed  time  tag  is  not  found  in  the  data 
base  directory,  a message  to  that  effect  is  generated  and  dis- 
played on  the  control  console.  The  LAR  array  is  generated  in 
IDBDAT  after  locating  and  retrieving  the  desired  page  of  data. 

Each  experiment  has  a specific  retrieval  routine  called 
RETXX  where  the  X's  refer  to  the  experiment  number  (e.g.,  RET 19 
for  experiment  #19) . The  data  for  the  NAR  array  is  presented 
in  a programmed  format  for  use  by  the  status  display  routines. 
Generally  speaking,  specific  locations  in  the  NAR  array  are 
reserved  for  the  same  type  of  information  regardless  of  experi- 
ment. The  format  of  the  NAR  array  for  all  25  experiments  is 
given  in  Appendix  B.  Knowledge  of  this  format  is  very  useful 
when  trying  to  understand  the  operation  of  the  Status  Display 
Code . 


Most  of  the  data  display  programs  are  fairly  straight 
forward  and  require  only  a single  page  of  telemetry  data  for 
an  output  module.  Certain  experiment  listings  are  more  compli- 
cated, however,  and  these  require  some  additional  description. 
The  most  efficient  form  of  exposition  is  that  of  the  flow 
diagram  and  we  will  make  liberal  use  of  this  device. 

The  data  for  experiment  #9  may  be  distributed  over  seven 
telemetry  pages  depending  on  the  scan  mode.  The  starting  page 
is  distinguished  by  a synchronizing  word.  In  addition,  data 
from  experiment  #8  is  necessary  to  the  proper  interpretation  of 
experiment  #9  data.  As  a consequence  the  code  is  divided  into 
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three  phases.  Phase  one  involves  search  for  the  "sync"  word. 

Phase  two  involves  the  collection  of  7 pages  of  data  starting 
with  the  "sync"  page.  Phase  three  involves  the  acquisition  of 
experiment  #8  data.  Figure  6 is  a flow  diagram  for  the  experi-  . 
ment  #9  LISTING  code  (EXP9) . Figure  7 is  a flow  diagram  for 
the  experiment  #9,  STATUS  Code  (STE9)  which  is  also  complicated 
by  the  distribution  of  relevant  data  over  seven  telemetry  pages. 

Experiment  #15  is  less  complicated  than  experiment  #9  but  is' 
distinguished  by  the  fact  that  format  3 is  almost  totally  devoted 
to  a read-out  of  experiment  15  data.  In  this  format,  the  data 
is  extracted  as  in  other  formats  except  that  the  program  executes 
10  data  "seeks"  in  order  to  extract  a complete  data  record.  A 
flow  diagram  for  the  experiment  15  LISTING  code  is  given  in 
figure  8. 

Experiment  16  requires  eight  telemetry  pages  for  a complete 
data  record.  It  provides  for  output  of  stellar,  or  auroral  data 
or  both.  A flow  diagram  for  the  experiment  16  LISTING  code  is 
shown  in  figure  9. 

Each  page  of  telemetry  data  provides  a complete  record  of 
experiment  17  data.  However,  experiment  #17  LISTING  code  allows 
for  output  of  up  to  16  telemetry  pages  of  data  on  a single  out- 
put page.  In  addition,  the  code  permits  the  selective  display  of 
data  as  shown  in  the  flow  diagram  of  figure  10. 

The  experiment  25  LISTING  code  provdes  for  two  types  of 
output,  "State  of  Health"  (SOH)  data  and  Gamma  data.  In  order 
to  provide  a short  history  of  SOH  each  page  of  output  contains 
data  from  16  telemetry  pages  thereby  covering  32  minutes  of 
experiment  time. 

The  Gamma  data  is  available  in  format  2 only  and  consists  of 
two  pages  of  telemetry  for  a complete  data  record.  The  start  of 
a record  is  always  on  the  even  telemetry  page  and  hence  the  data 
extraction  is  preceded  by  a search  for  an  even  telemetry  page 
number.  The  flow  diagram  for  the  experiment  25  LISTING  code  is 
shown  in  figure  11. 

Finally,  an  exposition  of  the  SOLOLS  Applications  Software 
would  be  incomplete  without  examples  of  the  available  displays. 
These  are  given  in  Appendix  C.  They  include  a complete  set  of 
STATUS  and  LISTING  displays,  a Calcomp  graphics  display  for 
experiments  4,  5,  6,  12  and  13  and  a Data  Base  Describe  (one  in 
octal  and  one  in  binary)  for  a page  of  the  data  base. 

III.  COMMUNICATIONS  MULTIPLEXER  DRIVER  TASK  (NLINK2) 

In  the  interim  version  of  the  SOLOLS  software,  NLINK2  is  a 
nonoverlayed  task  which  constantly  monitors  the  communications 
line  for  incoming  messages.  Data  is  received  in  byte  size 
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increments.  NLINK2  unpacks  the  data,  repacks  it  two  bytes  per 
computer  word  and  sets  the  flag  for  the  processing  task,  PROCT, 
when  a message  is  complete.  The  driver  task  involves  subroutines 
MUXR2 , BUFGT  and  UTBYT . NLINK2  and  MUXR2  are  responsible  for  the 
general  bookkeeping  functions  of  the  task.  BUFGT  is  responsible 
for  the  coordination  with  the  multiplexer  interrupt  service 
routine  and  accepts  the  multiplexer  output  one  word  at  a time 
(one  data  byte/word) . UTBYT  is  responsible  for  extracting  the 
data  byte  and  reformatting  two  data  bytes  to  a computer  word. 
Figure  12  is  a flow  diagram  illustrating  the  operation  of  the 
NLINK2  task. 


COMMUNICATIONS  PROCESSING  TASK  (PROCT) 


PROCT  acts  as  the  communications  processing  task.  It  is 
nonoverlayed  in  the  interim  version  of  SOLOLS . It  examines  the 
message  header  (to  determine  the  nature  of  the  message,  the  source 
and  destination  computers  and  devices)  and  routes  the  data  accord- 
ingly. Appropriate  acknowledgement  is  also  generated  and  relayed 
to  the  source  computer  via  the  MUXWT  subroutine.  In  the  interim 
version  of  the  SOLOLS  system,  the  NRL  computer  acts  as  a destin- 
ation computer  only.  For  messages  destined  for  the  NRL  disk, 

PROCT  sets  the  "message  pending"  flag  for  the  disk  write  task, 
UPDTDB . Figure  13  is  a flow  diagram  for  the  PROCT  task  and 
should  be  self  explanatory. 


DATA  BASE  WRITE  TASK  (UPDTDB) 


UPDTDB  is  a FORTRAN  code  for  writing  SOLRAD  experiment  data 
to  disk  on  the  Data  Gene. al  NOVA  800  mini-computer.  Different 
versions  of  the  code  have  been  written  for  handling  IDB  (Interim 
Data  Base)  data  and  ADB  (Archival  Data  Base)  data.  Since  the 
ADB  version  is  the  one  which  will  be  retained  in  the  final  system, 
this  report  will  discuss  that  version. 


In  the  interim  version  of  the  SOLOLS  applications  software, 
UPDTDB  is  a separate  non-overlayed  task.  Its  function  is  to 
create  the  data  base  file  on  disk  and  to  simultaneously  create  a 
file  directory  to  facilitate  data  retrieval. 


The  data  base  spans  a 30  hour  period  and  is  organized  as 
a circular  file.  Data  file  records  are  referenced  according 
to  a minute  tag  stored  in  a file  directory.  The  minute  tags 
cover  a range  from  0 to  2879  minutes  (48  hours)  with  an  even 
Julian  day  corresponding  to  minute  tags  0 to  1439  and  an  odd 
Julian  day  to  minute  tags  1440  to  2879. 

The  first  four  sectors  of  the  data  file  contain  the  file 
directory.  Words  1 to  124  are  reserved  for  header  and  pointer 
information  while  words  125  through  1024  are  reserved  for  the 
minute  tag  circular  file.  The  next  4500  sectors  are  reserved 
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for  the  data  base  circular  file.  Each  data  record  requires 
five  sectors  of  data  thus  permitting  900  pages  of  data  spanning 
30  hours  of  observation.  Position  of  the  minute  tag  in  the 
directory  file  and  the  position  of  the  associated  data  in  the 
data  file  are  linearly  related. 

An  ADB  record  includes  a full  page  of  telemetry  data  and 
consists  of  17  words  of  header  followed  by  1024  words  of  data. 

The  organization  of  the  ADB  header  is  given  in  figure  14.  The 
organization  of  the  1024  words  of  data  coincides  with  that  of 
the  telemetry  stream.  ADB  information  is  received  in  five  (5) 
installments  with  240  words  in  each  of  the  first  four  install- 
ments followed  by  81  words  in  the  final  installment.  Data  is 
written  to  disk  in  groups  of  256  words  and  requires  five  (5) 
disk  sectors  for  one  page  of  data.  One  of  the  functions  of 
UPDTDB  is  to  provide  the  interface  between  the  disparate  lengths 
of  the  received  data  block  (240/81  words)  and  the  disk  write 
data  block  (256  words) . 

The  file  directory  header  contains  information  identifying 
the  time  period  covered  by  the  data  base,  a pointer  indicating 
the  position  of  the  last  entry  in  the  directory  (IDP) , a 
pointer  indicating  the  last  entry  in  the  data  base  file  (IDBP) 
and  a pointer  to  the  earliest  minute  tag  on  the  reference 
Julian  day  (JDTP) . These  pointers  are  essential  to  the  proper 
maintenance  of  a circular  file.  The  reference  Julian  day  is 
always  the  most  recent  even  Julian  day  where  the  Julian  day 
is  reckoned  from  January  1,  1976.  The  organization  of  the  file 
directory  header  is  shown  in  figure  15. 

The  disk  write  task  operates  in  a multi-tasking  environ- 
ment. The  procedure  for  accomodating  the  multi-task  objective 
is  that  UPDTDB  checks  for  a data  flag  (set  by  PROCT)  when  given 
control  by  the  TASK  SCHEDULER.  If  it  finds  that  its  flag  has 
not  been  set,  (implying  that  a data  message  is  not  waiting  to  be 
processed)  it  suspends  itself  for  a programmed  interval.  After 
the  prescribed  interval  it  is  readied  again  so  as  to  be  in  a 
position  to  accept  control  when  granted  by  the  TASK  SCHEDULER. 

In  the  event  that  the  data  flag  is  set  when  UPDTDB  has  control 
of  the  CPU,  it  performs  the  functions  as  outlined  in  the  flow 
diagram  of  figure  16. 

System  constraints  dictate  that  the  size  of  a data  message 
should  not  exceed  250  words.  Of  these  at  most  240  words  are  data. 
The  remainder  consist  of  communication  control  words  and  three 
words  of  fill. 

Economical  use  of  core  memory  demands  that  data  be  written 
to  disk  in  comparable  installments  rather  than  queued  up  in 
memory  until  a complete  page  of  data  is  received.  A natural 
size  for  a write  block  is  256  words,  the  size  of  a disk  sector. 

The  disparity  between  the  size  of  the  receive  and  write  blocks 


results  in  the  first  write  to  disk  occurring  after  receipt  of 
the  second  data  installment.  The  directory  is  updated  at  this 
time  as  well.  Upon  receipt  of  the  fifth  data  installment,  the 
fourth  and  fifth  writes  to  disk  are  made. 

The  program  automatically  performs  certain  checks  on  the 
received  message  to  verify  that  a bonafide  message  has  been 
received.  These  checks  are  on  the  data  descriptor  index*  and 
on  the  installment  number.  An  error  in  either  of  these  quantities 
results  in  the  display  of  a diagnostic  message  on  the  control 
console  and  rejection  of  the  message. 

The  program  also  provides  for  system  activation  involving 
either  data  base  initalization  or  data  base  extension  at  the 
option  of  the  operator.  The  initialization  option  involves  the 
discarding  of  the  resident  data  base.  The  extension  option 
involves  appending  to  the  resident  data  base.  In  the  "append" 
mode  the  program  proceeds  to  write  to  disk  as  if  there  had  been 
no  interruption  in  the  program.  The  append  mode  is  useful  in 
cases  where  the  NOVA  has  "crashed"  while  the  Raytheon  pre- 
processor continues  to  run.  Under  these  circumstances  the 
Raytheon  will  build  a data  queue  with  no  loss  of  data.  Upon 
repair  of  the  NOVA,  re-activation  in  the  append  mode  will  cause 
the  NOVA  to  read  and  dispose  of  the  Raytheon  queue  at  the  maximum 
rate.  With  the  present  speed  of  the  communication  link,  the  time 
for  the  NOVA  to  catch  up  to  real-time  is  roughly  equal  to  the 
time  the  Raytheon  spent  building  the  queue. 


*For  a detailed  description  of  the  communications  protocol 
refer  to  the  documentation  of  the  communications  system. 
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Fig.  1 — Main  analysis  task  (QLOOK) 
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Fig.  4 — Graphical  display  executive  (QLPLT) 
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Fig.  5 — Data  describe  task  (IDBDC) 
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Fig.  6 (Continued)  — Experiment  -9  (UV  spectrometer)  listing  (EXP9) 
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Fig.  7 (Continued)  — Experiment  -9  status  (STE9) 
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Fig.  10  (Continued)  — Experiment  -17  (omni  solar  protons)  listing  (EXP17) 


26 


ROUTINE  SUBROUTINE 
QLLIST 

. nit  page  counter 

. ENTER  SELECT  FLAG 
• OP  EOR  TVPE  Of  DATA 
*•3  STATE  Of  health 
..  ’ GAMMA  RAYS 

i 

* 

1 

OBDAT 
RET  25 

. RETRIEVE  A PAGE  Of  DATA 

QLLIST 

EXP  25 
DATA 

AVAILABLE 


PRINT  MEADfcR  CiRS 
TIVE  AROUND 


PORMAT 

NO 

■ 1 OR  2>  yS 

. TYPE 

CQRMAT ERROR 

PAGE  COUNTER 
LESS  Than  16* 


> DECREMENT 
MINUTE  T AG 


. PAGE  COUNTER 
GREATER  thAN 0 

\ 


ORGANIZE  ••  PR'NT 


Experiment  #25  (gamma  rays)  listing  (EP25S,  EP25G)  (Continues) 


ROUTINE/SUBROUTINE 


A 


NLINK2 


MUXR2 


bufgt 


♦ 


Fig 


12  — Communications  driver  task  (NLINK2)  (Continues) 


ROUTINE  SUBROUTINE 


C 


BUFFER  THE  INPUT 


IS  MESSAGE  A 
REQUEST  TO  SENO 


CHECK  DESTINATION 
DEVICE 


IS  DEVICE 
ON  LINE’ 


BRANCH  ON  REPLY  FLAG 
\R  A A RS  / 


r 

SUSPENO  TASK  FOR 
PRESCRIBED  INTERVAL 

ROUTINE  SUBROUTINE 


. 5 


Fig.  13  (Continued)  — Communications  processing  task  (PROCT) 
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Fig.  16  — Disk  data  base  write  task  (UPDTDB)  (Continues) 
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Fig.  16  (Continued)  — Disk  data  base  write  task  (UPDTDB) 
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APPENDIX  B:  DATA  LAYOUT  IN  STATUS  RETRIEVAL  ARRAY 


The  status  retrieval  arrays  for  experiments  1 to  25  are 
labelled  NARXX  where  the  experiment  numbers  appear  in  the  XX 
position.  Status  retrieval  arrays  for  experiments  19  and  23 
are  not  included  since  their  status  data  is  combined  with  that 
of  experiments  18  and  14,  respectively.  Mnemonics  used  in 
NARXX  arrays  are  defined  in  Table  B:l. 
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APPENDIX  C:  DATA  DISPLAY  SUMMARY 


This  appendix  contains  a complete  set  of  status, 
listing  and  describe  outputs.  It  contains  graphical 
output  for  experiments  4,5,6,12  and  13  only. 
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1.  Sample  Status  Outputs 


The  status  outputs  contain  in  a plain  language  format  the 
status  indicators  for  the  experiments  specified  by  the  header. 

The  date/time  group  in  the  extreme  upper  left  hand  corner  in- 
dicates the  time  at  which  the  operator  made  the  request  for  the 
data.  The  date/time  group  in  the  heading  is  the  start  time  of 
the  two  minute  telemetry  page  requested.  The  header  also  con- 
tains the  satellite  (A  or  B)  and  the  experiment  number  and  title. 
The  telemetry  format  (1-5)  and  the  telemetry  page  number  (0-31) 
are  indicated  just  below  and  to  the  left  of  the  header.  All 
data  in  the  output  are  the  last  available  in  the  particular 
telemetry  page  requested.  "Most  recent"  sensor  data  is  in 
counts.  Any  idiosyncrasies  of  the  status  displays  will  be 
noved  with  that  display  in  the  following  sections.  Unless  other- 
wise noted  the  number  of  telemetry  pages  per  output  is  1. 
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for  experiment  3 . 
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HVx  settings  are  given  in  terms  of  the  binary  switch 
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Table  Cl. 6 - 

Sample 

status  output 

for  experiment  9. 

The  HV 

setting  is  given  as  binary  switch  positions.  The  control 
word  is  output  as  a binary  code.  Currently  this  experiment 
yields  valid  data  only  when  it  is  operating  in  the  HIGH  torque 
mode.  In  the  slow  scan  mode,  the  number  of  telemetry  pages 
per  output  is  7.  In  the  fast  scan  mode,  the  number  of  tele- 
metry pages  per  output  is  1.  All  data  (except  the  motor  count) 
are  taken  from  the  page  where  the  control  word  is  found.  If 
no  control  word  is  found,  the  data  are  taken  from  the  page 
corresponding  to  the  start  time  designated  by  the  operator. 

In  the  slow  scan  mode  the  motor  count  is  found  six  pages  later 
than  the  page  containing  the  control  word. 
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Table  Cl. 7 - Sample  status  output  for  experiments  10  and  11. 

High  voltage  settings  are  given 

in  terms 

of  binary  switch 

positions.  The 
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in  experiment  10  is  from 

sector  5. 

1 £ o7s/l« 


SGLkAl)  11c  EXE  a T A T u S FUR  7 0 1 1 1 <A  / 4 ; 4 a : 7 

FxPt»IMtNTS  14,2.1:  o Hi.  a k A k u A k I I af  L 4 n k P G T U " S 

c * Pt°  I 'ic.k'T  17:  UMML  TrfF.CTKNAL  FROTOMS 


cXFFk  I.iFnT 

52:  So 

1.  AR 

Fi_An£  electron 5 

F U P 1"  A i : 

1 P Ate 

: 2 

t X k 

M,  7j 

GN 

FXP 

1 7 C 

TcMr 

Ao.jA 

OtG.P 

LXP 

17  4 

UN 

FxP 

1 7 C 

hv  monitor 

2 , 4 A 

VOLTS 

t X P 

17U 

u M 

FxP 

t 7C 

IV  nCNirnk 

2 , Y4 

VOLTS 

LXk 

170 

UN 

EXP 

52 

temp 

Fa . 2 a 

OtG.C 

F.XR 

22 

ON 

F X p 

52 

hV  M u k i T u P 

1 .96 

volts 

ExP 

52 

LV  PUNITLW 

2.tP 

VOLTS 

***** 

**5TAn  PUL St 

★ ***♦*•#* 

ST  A TUS******«» 

t4«Th 

OA  TF  7 

nkFki 

F A R f k AaPcCT 

ON 

t A*  T rt 

IJ  F L A Y 4 

U . a 

0 E b 

ST  El  l-AP  A 5 p t C T 

UFF  / 

LUC*E j 

iTAS 

G A T c to 

shut 

ACS 

ON 

aCL  4* 

b A IF  0 

shut 

aus  angle  sc n s0k 

fine 

V..A* 

UFLi7  5 

J « 

U F.  G 

S P T n PErtluO 

3. 

a 42a  SEC 

ASPcCT  AMbLt 

0.7  OF  J 

Table  Cl.S  - 

Sample 

t 

status  output  for 

experiments 

14,17,22  and  23. 

1 


.1 


1 
* ■ 


F 


i i <i7e/  i * : 


FuR M A T : 1 


aG|,RAn  i F x ° STATUb  Prh  /-1U  '/  a:*1 

FxfJc.^IMc.^*l  Is!  b C L A ■■<  I n g 

FAGfc:  2 


cLtC  TPUMirb : 

UM 

his*  v u l T a u f : 

U'J 

T p fi  r 

4?  ,?8 

OEU.C 

Ki  IF  ! 

blUN 

1 Fit  Pi) 

5t  ,C*4 

uEo . C 

mCuF  ; 

n n k ‘i 

r l uc 

S'*.  38 

QEb.C 

FSk-oT ap  p u L S f 

v)  , 9 5 2 \ 

str 

T F M C 

53.  ?(j 

I'Eii.u 

F SF-C  A" Th  P 1 1 L S c 

•/>  , * 4 2 4 

str 

x-aSFFlt 

0 . / 

uEG 

FSh-SOUArt  P I J l S t 

V , 9 SUP 

str 

y-a3pFcT 

Y'  . 

uEb 

******* SECT  Ok  STATUS******** 

c^kTH  XSPElT  u'J 

bTcLL  Ak  ASPECT  OFF  / uOCKcP 


AGa 

AGa  A MGLc  b Fin  SUB 
SPIN  Pt^  IOu 


on 
F I r<  E 

3.a4«>A  Str. 


aspect  4NGLp 

.'■.s'*  OtG 

*******stak  f i i l s t ******* 

***** 

#**F:APTH  PuLsF*******« 

t 4 K Th 

GATE  7 

UPt*' 

6 A B 1 P 

Del.  AY  t 

? 1 4 , i n c g 

C 4 K T H 

uEuay  a 

P.B  0 1 G 

E 4 P T f 

GATE  3 

bMuT 

oTaP 

G A T t o 

b Ho  T 

F aPTH 

GATt  4 

5 Hu  T 

3PLAK 

04  fp  o 

SHUT 

solar 

GATE  3 

OPEN 

a 0 L A k 

delay  0 

p.p  nto 

SUL  AR 

OtlAY  ? 

n.o  rtG 

S T Ah  uAlF  S ShuT 

S T A W :J  F L A Y 3 " . * « G 

Vis  F A R r H G A T fc  1 S W u T 
IK  tAKTli  UAJF  ? jHtjT 

Table  Cl. 9 - Sample  status  output  for  experiment  15. 

This  experiment  has  a fast  and  a slow  sampling  rata. 

The  fast  rate  produces  10  times  as  much  data  per  telemetry 
page  as  the  slow  rate  and  it  is  used  only  in  format  3.  The 
experiment  also  has  a normal  mode  and  a flux  mode.  Data 
channels  are  partitioned  differently  in  the  flux  mode  than  in 
the  normal  mode.  The  X-  and  Y-  aspect  data  currently  lack  the 
proper  algorithm  and  are  set  to  0. 
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4 


2 ■37o/la:3n:j‘' 


S U 1. 8 A 0 1 * H 1 1 b aTuT 

us  FijP  7 *3  1 

11«/  4:45: 

7 

r*Pt«iMt;Kir  18;  Cs  TttL  Ak/ AMkC  2 AL  X-KArS 

0 S M A T 

: i p a r.  c. : 2 

cLc.CTd0MICS  Or. 

ACCOM  1 

?77 

i-i  ! uH  v^LUl-f-s  0 m 

ACCOM  2 

367 

IEmP  1 63.  ?o 

U E G . C 

ACC  U M 5 

3^3 

T E m P ? 3 4.^2 

uEG.C 

ACCOM  4 

3 2'A 

Sl.t'-l  ’ 2 

ACCOM  a 

337 

c 0 I M t 0 A 1 A 3 0 7 7 , 

ACCOM  n 

447 

sample  Pc° iol  i.saPt 

SEC 

ACCOM  / 

327 

ACCOM  0 

32? 

ACCI'M  S 

M^4 

• +.****StC  t Ohi  STaTuS  ****•♦*♦ 

t Tr  aSHFlT 

CN 

o T c L L A a « S m F C T OFF  / 

lOCKCT 

AOS 

ON 

APS  ANGLE  Sp 

nSUP 

M TnE 

oPIM  Pt^iPb 

4.o4<JF  «cC 

ASPECT  A N 0 l F 

6 , «i  r4  0 1 0 

* * * * * 

**S'Aa  r 1 1 L f c.  ******  * 

* * * * * 

* * • F AS  f w ° 

ULSF ****»♦»* 

cSkTm 

G 4 1 f 7 u P t V 

EAST* 

Dtl.AY  1 

? i 4 , i ntG 

C.  \ k T ri 

uElIy  A P , o D fc  0, 

EaSTH 

0 ATc  5 

SHuT 

5 T aZ 

0 4 Tfc  (A  S^UT 

F.  A ft  T M 

r,A  Tt  4 

SwuT 

oOl  Ak 

IjA  TF  Q S«UT 

SOL  AP 

G A T c 5 

U P t M 

5 0 L A K 

u F l a y a 0 . -i  n C.  0 

SUL  A« 

D t L A Y ? 

P . Q n t Cl 

s r a*  ga  i E « 

STAn  jclay  j 
ViS  fc  A f'  1 H GaTc  1 
T*  t A t Th  G A f F 2 


o^T 

T|  . '< 


5 H u T 


Table  Cl. 10 


Sample  status  output  for  experiment  16. 


1 


\a 


I 
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1 21  o7e/l*:;3c'!4‘i 

SOL* Ad  1 t H cXi-  STATUS  FfJF  7 h 1 2 1 n / 7;  441  St 
PxPt^iMcMTS  t O , 1 5 : GELjroPCjMAL,£*Tr<AfER^tS1PIAu  t * 1 v 

format:  i Pint:  s 


tLtCTPuMiTaS  OFK 

n!l,W  VuLTAbF.  IjFF 

r £ M p 1 J J4,N  l-Fb,C 

TFKP  o:  47i.nl  L-Fu.c 

nV  Sfc.U-.CT:  1 

MV  My m i top  : , 7 >-i  vnuTs 

*«****«STAH  HUt.Sc.******** 

SlHTn  liAIF  7 npEiN 

C A k T n f ] F l_  A Y 4 !4  , H U F o 

0 T A P 0 A T fc,  o .'art'll 

P L A * b A f p Q Shi  j T 

b I'  L * " o F L A Y 3 uEu 


WhFcl.  POSITION:  i,s>h  vH^Tj 

H v 1 S l T : 7 \,j  t i 

h v 2 s c t : c*  -/,  u uj 

F * P Id  HIlTcP*. 
txP  i y H I l T c p : 

*»****♦. a FoTiJP  STATUS******** 

t A H T ^ A a P c C T 

S T p L L a p 4SBtCT  iJFh  /liNLU.CKFy 
ACS  On 

ACS  AnOlF  ScNSnK  P I N c 
SHIN  HFwiui;  S . 7 4 ? 7 oFC 

AdPcCT  Af'GI.  c ri  , t)Pu 


MU  U A T A AVAT|.  a«LF 

Table  Cl. 11  - Sample  status  output  for  experiments  18  and  19. 

These  experiments  output  data  from  sensors  in  telemetry 
format  2 only.  If  another  format  is  in  effect,  the  status  out- 
put shows  a "NO  DATA  AVAILABLE"  note.  High  voltage  settings 
are  in  terms  of  the  binary  switch  positions.  The  filter  indi- 
cators do  not  yet  have  a designated  output. 
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\d  070/13:^:14 


l 1 3 ?xa  SIMMs  f-f'k  /Mil'"/  j!2«:  7 
c VkK  ■<  T .iFnT  7 1 : LU1'1  cnFh(;y  HRijTUM  SPFiXTuniiETFk 


fjsiat:  i Pdf:t:  7 6 


ELtriwuNiirs:  on 


A i\  A |_  H 1>  hOM I T Mk  sThT^,?  ! 
/ 
k 
3 


v n i.  T ■> 
3 , 7 o 
3 , l>  2 
;'.  = 2 


4 

3 

2 

1 

1 


n . n A 
P.  lb 

C»  , ?4 
k . 1 «• 
"5 . 1 /l 


AM  41  DC,  ^IjMlTOS  '1  s O',  no  F n K 

A Kl  •*  L 0 f'  ‘'LiNITuW  4 s I'.Hj  h n k 


IHc  PFcVIHuS 
1hc  PktvinuS 


O 4 M 1*1 
04  M XN 


Cable  Cl.  13  - Sample  status  output  for  experiment  21. 

Since  one  cycle  through  eight  analog  monitors  is  required, 
the  number  of  telemetry  pages  per  record  is  8.  The  program 
searches  backward  through  four  such  records  to  check  for  times 
when  analog  monitors  0 or  4 are  not  zero. 


j 


' 2 . d 7 c / la  : <i,  :sp 


o n i_  R a P \\fi  Ex'3  S 1 4 T 1 1 b f r * 7MUf/  <a : 4 ^ : 7 

EXijFnTi*1FNT  ?4:  * aOPkPUF'U  X-KAr  oPc.CTal;MtTtP 


format  : i paGc.  : 2 


flelTkOnTcf: 

(jFF 

h A t E m F 1 E * : 

? V 0 L T i 

H v STATUS : 

off 

C A L.  r T 1 F „ : 

oF  F 

Tt*F  i: 

-1 o«.ny 

U E b , C 

m E m in; 

1 

TtMF  2’- 

4 1.14 

U F b a L 

SPU  T TFk  ! 

C 0 v F H F D 

Pali0«a  rF  : 

OFF 

■iy  mOnTTPh: 

vnLT^ 

Table  Cl.  14  - Sample  status  output  for  experiment  24. 

This  experiment  is  not  working  but  the  output  is  in- 
cluded for  the  sake  of  comoleteness . 


<MjLr<  11 13  s<K  oT«TlS  Ft*  7.3  *?7/20:  1 2 « 

L aPuh  1 SC.N  I ^5:  b A .1  H a m»  rjilr<Sf  b F I E C T I 0 t\i 


F 0 # fM  1 ! 1 p a n t : ? t 


uFIFCTuKjS 

O.m 

lPuTC  : 

On 

T^kESHliLo  o F 1 ; 

tin 

kVa  j»TaTuS: 

OlN 

S Oh  a : 

2to3, 

r Va  oTaTgij; 

Of. 

6 0 h b : 

29i7. 

HV A of  r : 

1 /« 1 

.s  0 h b F L ; 

1-4 

n V rj  5 e M 

1 l'*l 

LAM  stt : 

1-4 

c v t '•  i J 0 ; 

o 

a^T  ^ h o : 

12 

Vb  (/AM  A !/  A ILuf^Lr 

Table  Cl. 15  - Sample  status  output  for  experiment  25. 

HVx  and  threshold  settings  are  in  terms  of  binary  switch 
pos itions . 


t 


2.  Sample  Data  Listings 

The  data  listings  contain  a partial  output  in  counts  of  the 
primary  sensors  for  the  experiment  specified  by  the  header.  The 
data  selected  for  display  is  that  corresponding  to  the  highest 
periodic  sampling  rate  and  always  comprises  at  least  75%  of  the 
available  data.  The  date/time  group  in  the  extreme  upper  left 
hand  corner  indicates  the  time  at  which  the  operator  requested 
the  particular  data  segment.  The  date/time  group  in  the  heading 
states  the  start  and  end  times  of  the  data  displayed  in  the  output. 
The  header  also  indicates  the  satellite  (A  or  B)  and  the  experi- 
ment number  and  title.  The.  elemetry  format  (1-5)  and  the  tele- 
metry page  number  (0-31)  are  indicated  just  below  and  to  the  left 
of  the  header.  The  time  is  indicated  in  the  left  most  column 
with  a resolution  At,  where  At  is  the  telemetry  repetition 
interval  for  that  sample.  The  maximum  discrepancev  between  time 
tag  and  time  of  the  data  is  At/2.  Any  idiosyncrasies  in  the  data 
listings  will  be  noted  with  that  display  in  the  appendix.  Unless 
otherwise  noted,  the  number  of  telemetry  pages  per  output  is  1. 
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N^C\CN^(\C?N^P.  C N ^ 0-0 
-«  Aj  aj  -o  <3  n n — • x 'V'  "O  *t  nr, 

*r.  / r / / it  ir.  r if  <r  x «(  x x it 


+J 

C 

■u 

c 

C 

0) 

(0 

p 

g 

X 

3 

•p 

0 

0 

p 

<4-1 

a) 

* 

a, 

a) 

■u 

X 

T3 

3 

0 

0 

a 

g 

4J 

<1) 

3 

X 

r— t 

0 

V 

ra 

c 

cn 

c 

0 

*P 

0 

•H 

■u 

CN 

tr> 

a 

# 

c 

0 

•H 

rP 

TJ 

<u 

<U 

C 

X 

C 

<D 

■p 

C 

<0 

a) 

c 

V 

HI 

u 

, 

3 

0) 

• 

fp 

cn 

-~v 

•P 

C 

r— 1 

in 

(0 

5 

X 

c 

V 

0 

V 

•P 

<D 

iH 1 

4-1 

4J 

rH 

a 

4J 

•P 

0 

•P 

c: 

p 

0 

!/) 

0 

tn 

(1) 

c 

rH 

P 

■P 

03 

ro 

T3 

g 

(0 

p 

'O' 

0) 

0 

X 

c 

•o 

O u O 
N N N 


^™B"B 


» J- 

i r 


3 1)  P L 7 * / 1 0 ! o 1 ! 7 

3lLpaij  1'-;  I.)  a T A StPu^l  rn«  7*111?/  4 5 4*1  7 TH  l/i/  4;4o!59 
tXHCKTi-’PNT  25  «-k  W *9upUF 1 TU^aL  CuDnTcR 


p u 4 » 4 l : 

1 

p 4 9c 

: 5 

“J  0 p .4  A u 

h 0 0 P 

HATcVTTeF 

CAL 

C1KNnFL  l 

C n A 1/  N t L 5 

L H A M N f*  L 0 

C H A N N C L 

7 o 1 1 ! 0 7 

44*  7 

2 . »)  8 w + 2 

1 .2*7+3 

3 .233+2 

1 . 77  7 + 3 

7 o 1 1 1 M 7 

44*14 

1 . y 0 1/  + 2 

1 , ? 4 1 + 3 

3 . / K)  + 2 

1 . 7 2 * + 3 

7 o u t It  / 

448^9 

2 . 4 ? / * 2 

1 . 2a 1 +3 

0 ,294+2 

1.877+3 

7 b 1 11;.;/ 

44*20 

2 . 1 7 a * 2 

1 .229+3 

3 . / 8 / + 2 

1 , 7 o 3 + 3 

7 o 11  1 '<3  7 

4 4 5 .1  7 

1 .090+2 

1 .201+3 

3. 01  3 + 2 

1 , 7 14  9 + 3 

7 fc  11  1 /.  7 

44*44 

2 , t f 8 1/  +2 

1 . 3v*  + 3 

u . 13/1  + 2 

1 . 725  + 3 

7 o 1 IK'/ 

4 4*35 

2 . / 7it)  +2 

1 .2*3,3 

2 . c 3 a + 2 

1 .740+3 

7atlU/ 

44*3-3 

2.  I2i  *2 

1.317+3 

0 . 7 7 /I  + 2 

1 , 7 o * + 3 

7 e 1 110/ 

44  * 7 

2 , /’  1 / + 2 

1 .273+3 

3 . 1 3 *)  + 2 

1 .*01 *3 

7 o 1 ll'/i/ 

4 4*14 

l , 9 * kj  + 2 

i . 2 a 5 + 3 

3.41/1  + 2 

1 . P 4 1 + 3 

7 o 1 lli// 

4 4*22 

2.  1 H'  + 2 

1 .273+3 

2.91/1  + 2 

1 . * 4 1 ♦ 3 

7 o t 1 U-  / 

44*^0 

i .y *l+2 

1,373+3 

2 . * K + 2 

1 . 7 A 0 ♦ 3 

7 t 1 1 1 U / 

44*37 

1 ,0l/l  + 2 

1.273+3 

3 . /'  9 / + 2 

1 .fi73  + -» 

7 0 1 111// 

4 4*44 

1 . b?L+2 

1.313+3 

3.2  3t;  + 2 

1 . 7 14  1 + 3 

7 o 1 1 1 / / 

4 4*0? 

l , 8 * If  j + 2 

1 .503  + 3 

3.113+2 

1 ,7/)'  +3 

7 0 111.// 

4 4 * 5 0 

2..MH  + 2 

1 ,3o<3  + 3 

3.  1 K + 2 

1 . 7 o 3 + 3 

Table  C2.2  — Sample  data  listing  for  experiment  2. 

The  data  column  headings  will  change  depending  on  the  mode  in  which  the  experi- 
ment is  operating  (normal,  optional  1,  or  optional  2).  In  the  optional  1 mode,  channels 
3 and  4 are  eliminated  and  channels  1 and  2 are  sampled  twice  as  fast  as  in  the  normal 
mode.  In  the  optional  2 mode,  channel  1 is  output  in  place  of  channels  2.  3,  and  4. 
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3.1 42*2 

2,850*2 
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0.16 

6.690*2 

4.237*4 

1*/ 

437 

7 
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3,291 *4 
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7.260*2 

4 , 1 6**4 

Table  C2.10  - Sample  data  listing  for  experiment  16. 

In  this  output,  the  operator  has  the  option  to  output 
stellar  data,  auroral  data  or  both.  This  example  shows  both. 

The  first  row  of  stellar  data  corresponds  to  the  first  page  number, 
slew  and  SST  indicated  under  "Stellar  Sampling  Time  for  each 
Slew".  The  second  row  of  data  corresponds  to  the  second  page 
number  indicated  and  so  on.  One  complete  data  record  is  made 
up  of  8 telemetry  pages . 
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3 1.168+3 

1.713+  2 

3,030+  1 

8,309+  0 

Table  C2.ll  - Sample  data  listing  for  experiment  17. 

The  operator  has  the  option  to  select  any  combination  of 
the  five  different  outputs  for  experiment  17.  These  are 
alpha  particles,  sectored  data,  heavy  nuclei,  high  energy  protons 
and  low  energy  protons.  Usually,  all  five  are  selected  as  in 
the  above  example.  The  operator  may  also  select  the  number  of 
telemetry  pages/record,  up  to  16.  This  example  has  four  pages/ 
record. 
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Table  C2.15  - Sample  data  listing  for  experiment  22. 
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3 . Sample  Graphic  Outputs 


Currently,  only  one  graphic  output  of  SOLRAD  11  data  exists 
under  SOLOLS.  The  master  program  (QLPLT)  and  all  the  necessary 
architecture  to  complete  all  the  plot  display  subroutines  exists. 
The  existing  graphic  output  is  for  experiments  4,5,6,12  and  13. 

The  header  contains  the  satellite  indicator  and  date  as  sensed 
at  the  start  time  of  the  plot.  The  header  also  indicates  the 
experiment  title.  The  abscissa  is  the  GMT  time  in  hours  and 
minutes.  The  ordinate  scale  is  logarithmic  and  has  two  options. 
The  default  option  is  the  detector  count  (0-255) . The  selectable 
option  is  flux  in  ergs  cm-9sec-l  between  10-'  and  10^.  Each  time 
a range  change  occurs,  a small  "plus"  sign  (+)  is  put  at  the  point 
A detector  change  is  indicated  by  an  "X".  The  data  are  tagged 
at  the  end  of  each  two  minute  telemetry  page  by  a number  from  1-5 
with  one  meaning  experiment  #4,  2 meaning  experiment  5,  and  so  on 
ending  with  5 for  experiment  13. 


4.  Sample  Describe  Outputs 

The  Describe  task  allows  a detailed  examination  of  the 
data  base  and  its  directory.  Table  C4 . 1 is  a listing  of  the 
data  base  directory  showing  header  data  in  words  1-124  and 
minute  tags  in  words  125  and  greater.  All  directory  infor- 
mation is  printed  in  integer  decimal. 

Table  C4.2  illustrates  the  octal  form  of  the  data  base 
output.  The  pure  data  is  preceded  by  some  header  information. 
The  data  itself  is  given  in  octal  magnitude  and  sign.  The 
left  hand  column  contains  the  word  number  of  the  first  word 
in  the  corresponding  row.  Word  number  advances  from  left  to 
right  in  a row. 

Table  C4.3  illustrates  the  binary  form  of  the  data  base 
output.  The  data  is  again  preceded  by  some  header  information. 
The  left  hand  column  contains  the  word  number  of  the  first  word 
in  the  corresponding  row.  Word  number  advances  from  left  to 
right  in  a row. 


Table  C4.2  Sample  Data  Base  Describe  Output  (Octal) 
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